INTRODUCTION
============

Smoking has been widely known as one of the main causes of respiratory and circulatory diseases and also various cancers.[@B1] However, it is not easy for smokers to quit smoking completely. There is a growing awareness in the direct and indirect detoxification of smoking. Also, most of the public health centers operate smoking cessation clinics. That is, a smoke-free environment has been formed in recent days. Nonetheless, according to the National Health and Nutrition Examination Survey for 2013,[@B2] the smoking rate of South Korean men aged 19 years old or older is still high at 42.5%.

Being hospitalized due to a disease or accident would not be a pleasant experience for patients. However, this would be deemed as a golden opportunity for smokers to try for cessation because they find it inconvenient to smoke during this period. On that account, introducing a systematic smoking cessation program for hospitalized patients can allow smokers to turn crisis into opportunity. In the meantime, several studies have focused on the outpatient clinic smoking cessation programs, and multiple number of the overseas studies have examined the systematic smoking cessation consultation and programs for hospitalized patients.[@B3][@B4] However, there have been only a few domestic studies that examined the effects of smoking cessation programs for hospitalized patients.

Compliance is the concept to determine whether a patient\'s behavior is consistent enough with the prescription or advice of a medical doctor.[@B5] This study aimed to examine not only the drug compliance but also the performance consistency of treatment process in which a smoking cessation request would lead to an actual advice and prescription. In this regard, this study aimed to define the performance consistency of treatment process with the term treatment compliance. Unlike those smokers who visit an outpatient clinic for the purpose of quitting smoking, hospitalized patients do not usually aim to quit smoking as a top priority. On that account, it is expected that there will be a lot of obstacles for providing actual consultation and prescription on smoking cessation. The term treatment compliance, which is used in this study, is a more comprehensive concept than the drug compliance. That is, the term treatment compliance includes the ratio of how many smoking cessation requests of hospitalized patients would lead to an actual smoking cessation consultation. Also, it includes the aspect of whether patients comply properly with a visiting day to an outpatient clinic after being discharged from hospital and the aspect of whether they follow properly the behavioral changes ordered by a medical doctor or the treatment related orders.

Varenicline functions as an agonist in a nicotine receptor. In this regard, many studies have proved the effect of smoking cessation ever since varenicline had been released in South Korea.[@B6][@B7][@B8] This study was conducted for the purpose of examining the treatment compliance of those smokers referred in \'the smoking cessation program for hospitalized patients\' operated by the family medicine department among the hospitalized patients in various departments of the university hospital. In addition, this study aimed to identify the effects of varenicline, which was the main medicine for them, on smoking cessation.

METHODS
=======

1. Subjects of Study
--------------------

Of those hospitalized patients at Dankook University Hospital, this study examined the 280 adult smokers who had visited the smoking cessation clinic of the family medicine department in order to quit smoking from January 2013 to July 2014. This study defined the entire process from actual smoking cessation consultation and treatment to re-visiting an outpatient clinic as treatment compliance. Of those referred patients, the 145 patients were not registered due to the following reasons: (1) some of these patients had already been discharged from the hospital before the smoking cessation consultation began, (2) some of these patients had severe disease so that they could not proceed with the consultation, and (3) some of these patients had refused to participate in the smoking cessation consultation. During the period of this study, a treatment request response that recommended to prescribe varenicline was created for a total of the 135 patients after the smoking cessation consultation. However, only the 80 patients actually received the prescription by their respective doctor. That is, only the 80 patients began the medication. In regard to these 80 patients, this study conducted the retrospective phone survey at least 6 months after the smoking cessation consultation ended for the last registered patient from January to February 2015. During this period, the 15 patients could not be reached over the phone even though we had tried to contact them at 5 times. Moreover, the 8 patients had not completed the first visit time questionnaire properly. The 3 patients had died during this period. The 2 patients had refused to participate in the phone survey. Therefore, this study has examined the smoking cessation rate and drug compliance of the 52 patients ([Figure 1](#F1){ref-type="fig"}).

2. Method of Study
------------------

This study is a retrospective observational study. That is, this study was based on the phone survey conducted for one month from January 2015 and the self-report type survey data of the initial phase. Of the 80 prescribed patients, this study targeted the 52 patients. This study asked these 52 patients about whether they had successfully quit smoking for 6 months after being discharged from the hospital. This study also asked these 52 patients about the side-effects of drugs, the compliance, and the reasons why they had failed to quit smoking. This study defined those who had successfully quit smoking for 6 months after being discharged from the hospital as the \'successful group\' who successfully quit smoking. For the other patients, this study defined them as the \'failed group.\' In regard to the 35 patients who had spent more than 12 months after their first consultation, an annual smoking cessation rate was calculated. Furthermore, this study aimed to identify the association with the preliminary variables based on the survey data such as the demographic characteristics and smoking history between the successful group and the failed group. In regard to the demographic characteristics such as age, educational level, and monthly income level, which would influence the drug compliance, this study referred to the contents of the aforementioned self-report type questionnaires created at the time of consultation. For those patients who could not complete the questionnaire due to their medical condition at the time of hospitalization, they were instructed to fill up the short version of questionnaire that contained only the depression selective questions and smoking cessation willingness score. A total of the 12 patients had filled up this short version of questionnaire.

The main variables used in this analysis are as follows. First, in regard to Fagerstrom\'s Test for Nicotine Dependence that assesses the nicotine dependence in the self-report questionnaire of patients, a score of less than 3 points was classified as \'low dependence,\' whereas a score of 4 to 6 points was classified as \'medium dependence,\' and a score of more than 7 points was classified as \'high dependence.\'

In regard to the willingness of patients for quitting smoking, this study conducted 10-point Likert scale in the beginning of the program with the question on whether they could completely succeed to quit smoking with this opportunity. A score of 1 to 3 points was classified as \'low degree of willingness,\' whereas a score of 4 to 6 points was classified as \'intermediate degree of willingness,\' and a score of 7 to 10 points was \'high degree of willingness.\'

The drug compliance must have been based on a period of 12 weeks. However, the patients had usually received their prescription once a month. Furthermore, it was difficult to confirm whether they were actually taking medicine at the time of completing the 12-week program. Hence, this study inevitably had to define those patients who had taken the medicine as the drug compliance group based on the visit of 8th week visit. Also, this study defined the patients who had been prescribed varenicline from the family medicine department or their respective outpatient clinic more than once after they were discharged from the hospital.

3. Overview of Hospitalized Smoking Cessation Program
-----------------------------------------------------

The hospitalized smoking cessation program of our hospital begins when relevant professors or attending physicians refer patients having agreed to quit smoking to the family medicine department among patients hospitalized at each clinical department. The list of referred patients is sent to the relevant professors of family medicine department. These patients will then be registered in the hospital computer system as a patient referred for smoking cessation. The patients who could move around freely were instructed to fill up a self-report questionnaire that contains the following questions after visiting the family medicine department: age, gender, educational level, monthly household income, marital status, weekly drinking quantity, weekly exercise frequency, nicotine dependence, willingness for quitting smoking, presence of depression, smoking period, smoking quantity (pack-year), clinical department for hospitalization, name of disease at the time of hospitalization, and past experience for quitting smoking. These patients were then instructed to undergo the breath carbon monoxide measurement (Micro CO; Micro Medical Ltd., Chatham, UK). The patients who were unable to move around freely were instructed to fill up a self-report questionnaire and undergo the carbon monoxide measurement in their hospital room after the relevant doctors of the family medicine department visited there. After conducting a one-on-one consultation with the patients based on the motivation elicitation theory, the doctors created a reply letter to recommend the patients to take the smoking cessation medicine during admission period, receive the additional prescription at the time of being discharged from the hospital, and make a reservation at the outpatient clinic of family medicine department.

Those patients who were suspected to suffer from depression or who were unable to proceed with oral administration were prescribed bupropion or nicotine patch. However, all of the other patients were prescribed varenicline. In the first week, they took 0.5 mg of varenicline. For the first 3 days, they took it once a day. For the next 4 days, they took it twice a day. Since then, they took 1 mg of varenicline twice a day. In regard to the prescription after discharge from the hospital, the patients were prescribed varenicline for 4 weeks unless there was an exceptional case. The average consultation time was about 20 to 40 minutes. No re-visit consultation was carried out unless there was an exceptional case.

4. Statistical Analysis
-----------------------

As for the statistical analysis, this study first summarized the data in an Excel file and then analyzed the data by utilizing PASW SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA). In regard to the univariate analysis, this study performed chi-square and t-test with significance level of 0.05. This study set the variables having a statistically significant difference in the univariate analysis as an independent variable. Moreover, this study performed logistic regression analysis with success of quitting smoking in 6 months as a dependent variable.

RESULTS
=======

1. General Characteristics and Treatment Compliance of Patients Referred for Smoking Cessation Treatment
--------------------------------------------------------------------------------------------------------

Of the 280 patients referred during the period, the 256 patients were men (91.4%), whereas the 24 patients were women (8.6%). The ages ranged from 19 years old to 86 years old. The average age was 56.3±12.8 years old. The patients referred from the department of neurology accounted for the largest proportion with 60.4% (169 patients), followed by the department of cardiovascular medicine with 11.1% (31 patients), the department of gastroenterology with 5.4% (15 patients), and the department of orthopedics with 4.6% (13 patients).

Of the referred patients, the 190 patients received the consultation with the doctors of family medicine department. Sixty-seven point nine percent of the patients underwent the actual treatment based on their smoking cessation request. The 55 patients (19.6%) refused to have an interview, whereas the 23 patients (8.2%) were discharged from the hospital before the interview began. The 12 patients (4.3%) were in a condition that they were unable to proceed with an interview. Of the 12 patients who were unable to proceed with an interview, the 11 patients (91.7%) were hospitalized at the department of neurology. This study found no significant correlation between the refusal rate of interview, age, and hospitalization treatment of the patients.

Of the 190 patients who had an interview, the 135 patients (71.0%) were recommended to take varenicline, whereas the 42 patients (22.1%) had only an interview but were not prescribed any medicine. The 11 patients (3.9%) were recommended to take bupropion, whereas the 2 patients (0.7%) were recommended to take only nicotine patch. Of them, the 80 patients (59.3%) were actually prescribed varenicline, whereas the 6 patients (54.5%) were prescribed bupropion and the 1 patients (50.0%) was prescribed nicotine patch.

Of the 80 patients who were prescribed varenicline at the time of hospitalization, the 43 patients (53.7%) were additionally prescribed varenicline when they were discharged from the hospital. Of these 43 patients, only the 14 patients (32.5%) were additionally prescribed varenicline by revisiting the outpatient clinic of family medicine department ([Figure 1](#F1){ref-type="fig"}).

2. General Characteristics and Smoking History of Varenicline Treatment Group
-----------------------------------------------------------------------------

Of the 52 subjects for the final analysis, the 50 patients were men (96.2%), whereas only the 2 patients were women (3.8%). The ages ranged from 19 years old to 78 years old. The average age was 52.1 years old. The 35 patients received the consultation in 2013, whereas the 17 patients received the consultation in 2014. The 30 patients were married people (75.0%). The patients with a high school diploma accounted for the largest proportion with 42.5% (17 patients). The patients whose monthly household income was between 3 million Korean won (KRW) and 10 million KRW accounted for the largest proportion with 45.9% (17 patients out of 37 patients), followed by those whose monthly household income was between 1 million KRW and 3 million KRW with 43.2% (16 patients).

In regard to the clinical department of patients, the department of neurology accounted for the largest proportion with 36.5% (19 patients), followed by the department of cardiology, the department of gastroenterology, the department of neurosurgery, and the department of orthopedics, all of which had the 5 patients (9.6%) each. In regard to the disease, the stroke patients accounted for the largest proportion with 38.5% (20 patients), followed by the patients with cardiovascular disease with 9.6% (5 patients: 2 patients with angina and 3 patients with myocardial ischemia) and the patients with a fracture with 5.8% (3 patients).

There were the 23 patients (44.2%) who had voluntarily visited the smoking cessation clinic, whereas there were the 12 patients (23.1%) who had visited the smoking cessation clinic at the recommendation of their attending physician. The 6 patients (11.5%) answered that they fell in both of the aforementioned cases. Of the 42 respondents, the 26 patients (61.9%) said that they had previously attempted to quit smoking. The average age of starting smoking was 20.5±4 years old. It ranged from 14 years old to 32 years old. The average total smoking period was 31.4±12 years. It ranged from 5 years to 60 years. The mean score of the nicotine dependence of the participants from the Fagerstrom questionnaire was 5.5±2 points ([Table 1](#T1){ref-type="table"}).

3. Drug Compliance, Reason for Cessation and Side-Effects in Relation to Varenicline
------------------------------------------------------------------------------------

Of the 52 subjects who were prescribed varenicline, the 2 patients (3.8%) had never taken the medicine for a single day. Of the 52 patients who had taken the medicine for more than one day, the 9 patients (17.3%) had taken the medicine for more than 8 weeks, whereas the 7 patients (13.5%) had taken the medicine for more than 12 weeks. In regard to the reasons why they had stopped taking varenicline, the 13 patients (28.9%) stopped taking it because they thought that they could quit smoking on their own will, whereas the 10 patients (22.2%) stopped taking it because they had some side-effects. Also, the 8 patients (17.8%) stopped taking it because they were not prescribed additional varenicline during their respective treatment process. Of the 50 patients who had taken varenicline, a total of the 12 patients (24.0%) complained about the side-effects. Specifically, the 6 patients (12.0%) had nausea, whereas the 3 patients (6.0%) had dyspepsia. The 8 patients (66.7%) stopped suffering from the side-effects when they stopped taking the medicine.

4. Success Rate of Smoking Cessation and Related Factors Thereof
----------------------------------------------------------------

Of the 52 patients, the 19 patients (36.5%) had stopped smoking for more than 6 months. This study confirmed that the 15 patients (42.8%) had stopped smoking for more than one year out of the 35 patients who had spent more than one year after the consultation.

In regard to each clinical department, the 11 patients (57.9%) out of the 19 patients hospitalized at the department of neurology have succeeded to quit smoking for 6 months. Among the 33 patients from all of the other departments, the 8 patients (24.2%) have succeeded to quit smoking. Hence, the success rate of smoking cessation of the patients hospitalized at the department of neurology was significantly higher (P=0.02). For each disease, the 11 patients (55.0%) out of the 20 stroke patients have succeeded to quit smoking, whereas the 8 patients (25.0%) out of the 32 patients with other diseases have succeeded to quit smoking. Hence, the success rate of smoking cessation of the stroke patients had a significantly higher success rate of smoking cessation (P=0.03).

There was no significant difference in the success rate of smoking cessation depending on the age, reason for visiting the smoking cessation clinic, nicotine dependence stated in the preliminary questionnaire, daily smoking quantity, willingness of smoking cessation, smoking period, and revisiting family medicine department of the patients. Of the 10 patients who had taken the medicine for a long time (more than 8 weeks), the 2 patients (20.0%) have succeeded to quit smoking for 6 months. Of the 42 patients who had taken within 8 weeks, the 17 patients (40.5%) have succeeded to quit smoking. However, there was no significant correlation (P\>0.29).

Marital status was not significantly correlated to smoking cessation. However, the 11 patients (55.0%) of the 20 smokers whose monthly household income was more than 3 million KRW have succeeded to quit smoking, whereas only the 8 patients (25.0%) of the 32 smokers whose monthly household income was less than 3 million KRW have succeeded to quit smoking. Thus, the patients whose monthly household income was more than 3 million KRW had a significantly higher success rate of smoking cessation (P\<0.03).

In regard to the physical change due to smoking cessation, no particular physical change accounted for the largest proportion with 57.9% (11 patients), followed by skin improvement with 26.3% (5 patients) and weight increase with 21.1% (4 patients) ([Table 2](#T2){ref-type="table"}).

This study conducted the logistic regression analysis with age, referring department, disease causing hospitalization, and personal wealth as an independent variable and success of smoking cessation for 6 months as a dependent variable. However, there was no significant correlation.

DISCUSSION
==========

This study indicated that there were various obstacles in the treatment process in terms of referring hospitalized patients to the smoking cessation clinic. Only about 67.9% of the aforementioned referred patients would actually have a consultation and prescription. Moreover, even those patients who were prescribed a medicine to quit smoking through a consultation have rarely revisited the outpatient clinic after discharge from the hospital due to the following reasons: a lack of willingness to quit smoking, discomfort of treatment procedure, and ignorance of relevant attending physicians. In particular, the proportion of those who had refused to have an interview was 19.6%. This finding indicates that the patients were referred even when they were not fully aware of the need for the treatment to quit smoking.

Many domestic and overseas studies have proved that smoking cessation education and consultation for hospitalized patients were effective in increasing the success rate of smoking cessation. However, the previous studies on the smoking cessation of hospitalized patients have mainly focused on the effects of education and consultation.[@B9][@B10] Lee et al.[@B11] reported that the success rate of smoking cessation had improved significantly due to a simple recommendation for quitting smoking to hospitalized smokers. This study examined the drug compliance and relevant factors of varenicline that had been increasingly prescribed in the clinics. The proportion of the patients who were taking varenicline for more than 8 weeks was 17.3%. Of these patients, the proportion of the patients who were taking for more than 12 weeks was only 13.5%. This finding was lower than the result of the US study that the compliance after hospitalization treatment for one month was 56.0%.[@B12] However, this finding was higher than the result of the study of Song et al.[@B13] that was 7.7% for 12 weeks.

The effect of varenicline on smoking cessation has already been proved on numerous occasions. The studies having covered the success rate of smoking cessation with the help of varenicline among Asian smokers have reported that the success rate for 6 months was 37.7% to 50.3%.[@B6][@B7][@B8] The study published by the South Korean primary medical treatment center in 2012 also reported that the success rate of smoking cessation for 7 days in the 6th month among the patients who had taken the medicine for more than 12 weeks was 63.6%.[@B14]

However, this study found that there was no significant difference between the drug period of varenicline and the success rate of smoking cessation. In regard to the usability of varenicline for hospitalized patients, the previous studies had not found a significant result either.[@B9] The US study that had prescribed varenicline to the hospitalized patients in 2011 reported that there was no significant difference in the success rate of smoking cessation between the group having taken varenicline and the placebo group.[@B12] The meta analysis of 2008 showed an increase of 47.0% in the nicotine alternative treatment accompanied by the consultation treatment for the hospitalized patients.[@B9] However, it was not statistically significant. As such, there has been almost no study that attempted to compare only the effects of drug therapy in relation to the smoking cessation of hospitalized patients. Similarly, this study can hardly prove the validity of its results because the degree of drug compliance is very low in this study.

The success rate of smoking cessation for 6 months in this study is relatively high at 36.5%. The reason was probably because the proportion of patients with severe disease such as stroke was high. The study conducted by Suner-Soler et al.[@B15] reported that the success rate of smoking cessation one year after stroke treatment was 40.0%. The fact that the success rate of smoking cessation was high despite a low degree of drug compliance indicates that the effects of education and consultation are so huge as is commonly supposed. In this regard, it is imperative to introduce a systematic smoking cessation program that emphasizes the relationship between smoking and disease for hospitalized patients. This program offered the hospitalized patients a consultation only once during their hospitalization period unless there was an exceptional case. It was because there was a serious shortage of staffs. On that account, it is imperative for the government to devise a measure to support smoking cessation specialized nurses or doctors.

The proportion of the patients having experienced the side-effects of varenicline was 24.0%. This was similar to the findings of Song et al.[@B13] (32.3%) and Lee et al.[@B14] (30.8%). That nausea was the most frequently experienced side-effect was also consistent with the findings of the other studies. However, it was very low compared to the findings of Wang et al.[@B6] (77.0%), Nakamura et al.[@B7] (79.1%), and Tsai et al.[@B8] (86.5%), which have targeted the Asian smokers. There is a possibility that weak symptoms were not verified due to the differences in the treatment and research environment.

This study also showed that such factors as hospitalization department, disease causing hospitalization, and monthly household income of patients had a high correlation with the success rate of smoking cessation. As for the hospitalization department, the department of neurology accounted for the largest proportion with 36.5%. Most of the patients were stroke patients. Thus, the success rate of smoking cessation among the patients referred from the department of neurology was significantly higher than the patients referred from the other departments because the severity of disease might have a significant impact. Meanwhile, it could also be interpreted that the high referring rate itself reflected the high degree of interest of a certain clinical department toward smoking cessation.

That the success rate of smoking cessation is proportional to monthly household income has been often found in the previous studies. Such factors as age, educational level, marital status, and nicotine dependence were not significantly correlated to the success rate of smoking cessation. The previous study showed that the success rate of smoking rate became higher with age increase.[@B13] Some other studies have also pointed out the correlation between age and success rate of smoking cessation.[@B14] However, it was not significant in the other study that examined the hospitalized patients in 2009.[@B10] In this study, there was no correlation between marital status and success rate of smoking cessation. This finding is consistent with the results of the other domestic study.[@B10] In regard to smoking quantity and nicotine dependence, the findings of this study are similar to the success rate of smoking cessation found in the study of Song et al.[@B13] However, it was not significant in the other study that examined the hospitalized patients.[@B10] Thus, it would be imperative to consider the different characteristics of each patient.

In the study of Jung et al.[@B10] that was conducted with the hospitalized patients, those patients who decided to quit smoking at the recommendation of their respective doctor had a substantially higher success rate of smoking cessation than those who decided to quit smoking based on their own will. In the other studies, patient education of a doctor was deemed as an important influencing factor of smoking cessation.[@B9] In this study, the 4 doctors have proceeded with their respective consultation. Thus, there is a possibility that each doctor had different consultation contents.

The limitation of this study is a small number of samples. Therefore, it is hard to secure the verifiability of significant level. Furthermore, this study had only two women. Thus, this study could not discuss on the significant differences depending on gender. Also, this study was proceeded as a retrospective study. Thus, it may have an issue associated with recall bias. Add to this, some patients received the call more than one year after they were prescribed the medicine. This study may have an issue associated with the memory accuracy of patients because many patients of this study had reached a ripe old age or suffered from stroke.

In addition, the patients in this study were not instructed to bring the remaining pills or mark the number of days for which they had taken the medicine in an effort to assess their drug compliance. Instead of that, the patients were then instructed to tell the information over the phone. This assessment practice was certainly a limitation of this study. That is, some patients expressed that they had taken all the prescribed medicines. Therefore, there was a difficulty with measuring the date of taking the medicine objectively. The success of smoking cessation was also confirmed only over the phone. Thus, there is a possibility that the reliability of the data in this study for the actual success of smoking cessation is lower than such objective data as re-measurement of breath carbon monoxide.

The previous studies have mainly examined the success of smoking cessation and the drug compliance for the smokers having visited an outpatient clinic. In contrast, this study examined the treatment and drug compliance for the hospitalized patients for the first time in South Korea. Thus, this study is of great academic significance. Even though the family medicine department proceeds with a smoking cessation consultation for patients and sent a reply opinion of treatment request for prescription, the relevant clinical departments often ignored this prescription request. Moreover, many patients did not even make a reservation again at the outpatient clinic of family medicine department after discharge from the hospital. Therefore, this study showed the importance of cooperation with the medical staffs of each clinical department in order to enhance the treatment compliance of hospitalized smoking cessation program. Active smoking cessation treatment for hospitalized patients should be taken into consideration as a top priority in the smoking cessation policy.
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^\*^Nicotine dependency is acquired from Fagerstrom test for nicotine dependency. ^†^Willingness is acquired from Likert scales.

###### Patient-related factors for success of 6 month cessation
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Values are presented as number (%).

^\*^From chi-square test for outcomes comparing a difference among 2--3 groups.
